Electroporation microarray for parallel transfer of small interfering RNA into mammalian cells.
This paper describes the fabrication of microarrays that enable the parallel electroporation of small interfering RNAs (siRNAs) into mammalian cells. To optimize the conditions of microarray preparation and electric pulsing, a self-assembled monolayer was formed on a gold electrode, and a cationic polymer was adsorbed by the entire surface of the monolayer. siRNA was then adsorbed by the cationically modified electrode through electrostatic interactions. Human embryonic kidney cells stably transformed with the expression construct of green fluorescent protein (GFP) were used to examine the electric pulse-triggered transfer of GFP-specific siRNA. A single electric pulse was applied to the cells cultured on the electrode at a field strength of 240 V cm(-1). The expression of GFP was significantly suppressed in a sequence-specific manner two days after pulsing. Microscopic observation and flow-cytometric analysis revealed that the expression of GFP was attenuated in the majority of cells in a loading-dependent manner. Moreover, the effect of siRNA could be temporally controlled by changing the culture periods before pulsing. When a micropatterned self-assembled monolayer was used as a platform for loading siRNA in an array format, gene silencing was spatially restricted to the regions where specific siRNA was loaded. From these results, we conclude that array-based electroporation provides an excellent means of individual transfer of siRNAs into mammalian cells for high-throughput gene function studies.